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(54) MANUFACTURE OF STAMPER FOR OPTICAL DISC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a high-quality stamper at a high yield 
by automated steps. 

SOLUTION: This method for manufacturing a stamper for an optical disc consists of a photosensitive layer 
forming step of forming a photosensitive layer after cleaning a substrate, a drying step of drying the 
photosensitive layer, a photosensitive step of performing photosensitization according to desired data, an 
electroconductive step of performing an electroconductive process of a surface by electroless plating, and 
a metal layer forming step of forming a nickel metal layer on an electroconductive surface using an 
electrocasting method. When performing these steps, under the electroconductive process, at least, the 
surface is treated with a negative charge neutralizing agent, then is treated with a tin-palladium treating 
agent, and further, is treated with a promoter to remove the tin component. After that, the surface is treated 
with an electroless nickel liquid. Every process in the electroconductive step represents a method for 
manufacturing a stamper for an optical disc using a spin coating process. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technique in which invention belongs] This invention relates to the manufacture approach of the stamper for 

optical disks which can manufacture the good stamper for optical disk manufacture by high yield. 

[0002] 

[Description of the Prior Art] The information record original recording (stamper) for manufacturing optical disks, 
such as a compact disk (CD), CD-ROM, and a videodisk, conventionally is the following, and is made and created. 
[0003] That is, after carrying out the coat of the positive type photoresist to a glass substrate with a smooth front face 
so that it may become uniform thickness, forming an optical sensitization layer in it and making it dry this optical 
sensitization layer, this optical sensitization layer is exposed according to an information signal using a laser beam, a 
sensitization part is formed, dissolution removal of the sensitization part is carried out by developing with a developer 
this optical sensitization layer subsequently exposed, and an information signal pit is formed. Next, after electric- 
conduction-ization-processing the above-mentioned front face in which the above-mentioned information signal pit 
was formed, a nickel layer is formed by electrocasting, this is exfoliated, and the stamper for manufacture of an optical 
disk etc. is obtained. 

[0004] Although such a stamper production process has been conventionally performed by the isolated system for 
every down stream processing within a clean room Recently, examination which each process is stored [ examination ] 
in one sealed housing, the interior is maintained [ examination ] at a non-dust condition, and the automatic material 
handling system which conveys a base material between each process is formed and saved labor [ examination ] 
further, and raises productivity greatly is made (Japanese-Patent- Application-No. No. 195764 [ six to ] official report). 
[0005] Although the electroless deposition method is used on the occasion of the above-mentioned electric conduction- 
ized processing and some kinds of metals, such as silver, copper, nickel, and gold, are known as a metal which may 
deposit by this electroless deposition method In the electric conduction-ized processing in the manufacture of a 
stamper mentioned above, there are few defects of a pinhole etc. and nickel with sufficient concordance with the nickel 
electrocasting film of a back process is used effectively greatly [ a degree of hardness ]. By the way, in order to make a 
metal coat form in the front face by the electroless deposition method by using a nonmetal as the plated body generally, 
the catalyst which serves as a start point of a metaled deposit reaction on this front face as the pretreatment is made to 
adsorb, and the method of depositing a metal by making this into a nucleus is adopted. Therefore, the big effect about 
the ability of the adsorbed state and the amount of adsorption of a catalyst nucleus which are formed of the catalyst 
which the catalyst was made to stick to good [ how ], or was adsorbed to perform electroless deposition good is done. 
[0006] It is common to use the tin-palladium system activator containing both tin ion and palladium ion called the so- 
called catalyst as the above-mentioned catalyst. Although this catalyst is a colloid activator obtained by mixing a 
palladium chloride with a stannous chloride, in order to make this catalyst stick to a photoresist (for it to have the 
charge of minus), and a glass front face (for it to have the charge of minus similarly) good and to form a catalyst 
nucleus, it needs to pretreat. As the approach of the above-mentioned pretreatment, first, since the chemical resistance 
of this photoresist is not enough when plating, for example on the photoresist front face in manufacture of the above- 
mentioned stamper although the etching processing by the chromium-sulfate acid is mentioned, the front face of this 
photoresist is degraded greatly and there is a problem of the ability not to make a good pit form. Moreover, in order to 
solve such a problem, the washing processing agent is developed, but a washing processing agent has the problem that 
the above-mentioned photoresist cannot be dissolved, or the adsorption power of a surfactant is conversely weak and 
reforming with the above-mentioned sufficient front face to which the above-mentioned catalyst is made to stick good 
cannot be performed, in order to show strong alkalinity. 

[0007] Moreover, although it is necessary to perform electroless deposition at low temperature if possible, and to 
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deposit nickel and the precise and uniform nickel layer needed to be made to form ^^n precise surface type-like 
control like manufacture of a stamper ^^*equired, by the manufacture approach ^Hb conventional stamper, the 
amount of adsorption of a catalyst was^m enough and was not able to form a nickeflayer good by low temperature in 
this way. 

[0008] That is, by the manufacture approach of the conventional stamper, altogether, by spin coat processing, 
electroless deposition was performed good at low temperature, and there was a problem that a good stamper could not 
be obtained at high yield under the process by which the **** was automated. 

[0009] Therefore, the purpose of this invention is to offer the manufacture approach of the stamper which can 

manufacture a good stamper by high yield under the automated process. 

[0010] 

[Means for Solving the Problem] this invention person etc. did the knowledge of the ability to attain the above- 
mentioned purpose by processing a substrate front face with a minus charge neutralizer first on the occasion of the 
electric conduction-ized processing performed after a development, as a result of inquiring wholeheartedly that the 
above-mentioned technical problem should be solved. 

[001 1] The optical sensitization layer formation process which forms an optical sensitization layer in this substrate 
after making this invention based on the above-mentioned knowledge and washing a substrate, The desiccation process 
which dries this optical sensitization layer, and the sensitization process which exposes this optical sensitization layer 
according to desired data, An electric conduction chemically-modified [ which electric-conduction-ization-processes 
the front face of the substrate which supports this optical sensitization layer that carries out the development of this 
exposed optical sensitization layer, and remains by the predetermined pattern by the electroless deposition method ] 
degree, In the manufacture approach of the stamper possessing the metal layer formation process which forms a nickel 
metal layer in this electric-conduction-ized front face by electrocasting for optical disks, it sets to an electric 
conduction chemically-modified [ above-mentioned ] degree. The above-mentioned front face is processed with (1) 
minus charge neutralizer (A) at least. Subsequently (2) After processing by the tin-palladium system processing agent 
(B), processing with (3) accelerators (C) further and removing a tin component, (4) What is processed with non- 
electrolyzed nickel liquid (D) performs electric conduction-ized processing. And the above-mentioned development of 
an electric conduction chemically-modified [ above-mentioned ] degree, processing by the above-mentioned minus 
charge neutralizer (A), It is in offering the manufacture approach of the stamper for optical disks characterized by what 
each of processings by the above-mentioned tin-palladium system processing agent (B), processings with the above- 
mentioned accelerator (C), and processings with the above-mentioned radio solution nickel liquid (D) is performed for 
with a spin coat method. 

[0012] Moreover, as for this invention, the above-mentioned minus charge neutralizer (A), the above-mentioned 
accelerator (C), and the above-mentioned radio solution nickel liquid (D) all provide the bottom of a 25 -degree C 
temperature condition with the manufacture approach of the stamper for the above-mentioned optical disks which is 
acidity, neutrality, or the alkalescence of pH<=9. Moreover, this invention offers the manufacture approach of the 
above-mentioned stamper for optical disks that the above-mentioned minus charge neutralizer (A) contains the 
compound which has betaine structure, and a polyoxyethylene alkylamine system compound. 

[0013] Moreover, this invention offers the manufacture approach of the stamper for the above-mentioned optical disks 
that the compound which has the above-mentioned betaine structure is a compound expressed with the following 
general formula [-izing 3] (it is the same as the above [-izing 1]), and the above-mentioned polyoxyethylene 
alkylamine system compound is a compound expressed with the following general formula [-izing 4] (it is the same as 
the above [-izing 2]). 
[0014] 
[Formula 3] 

R 2 

I © o 
R,-N-CH 2 COO 

I 

R 3 

[0015] 
[Formula 4] 
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^ (CH 2 CH 2 0) m H 

R4-N 

\ (CH 2 CH 2 0) n H 
(5&k R 4 (i, &mm 1-20 ombmm^ U mMnli, m+n = 4~ 

2 0T*«jaa«^To ) 

[0016] Moreover, as for this invention, the above-mentioned radio solution nickel liquid (D) comes to contain a nickel 
sulfate, dimethylamine borane, a malic-acid component, and a succinic-acid component at least, and the processing 
with the above-mentioned radio solution nickel liquid (D) offers the manufacture approach of the stamper for the 
above-mentioned optical disks performed without heating. 
[0017] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the stamper for the optical disks of this 
invention is explained to a detail. The glass base usually used in manufacture of an optical disk as the above-mentioned 
substrate used in this invention is used. 

[0018] Moreover, the layer which applies a photoresist and is formed on the above-mentioned base material as the 
above-mentioned optical sensitization layer formed in the above-mentioned base material in this invention is 
mentioned. As this photoresist, although both a negative-mold photoresist and a positive type photoresist can be used, 
generally positive type photoresists, such as a naphthoquinone azide system photoresist, are used. Moreover, as this 
positive type photoresist, commercial items, such as the Fuji hunt company make, a trade name "a photoresist 
HPR204", a product made from SHIPURE, and a trade name "S 1 800 series", can also be used. 
[0019] Moreover, the above-mentioned minus charge neutralizer (A) used in this invention needs to be ** containing 
the compound which can neutralize this minus charge in the above-mentioned photoresist which is used in order to 
make the tin-palladium system processing agent (B) mentioned later stick to a substrate front face good, and has a 
minus charge, and a glass substrate front face. Therefore, as the above-mentioned minus charge neutralizer (A), 
although the water solution of a quarternary-ammonium-salt system, a betaine system or an amine system especially an 
amine carboxylic-acid system, and a polyoxyethylene alkylamine system etc. is mentioned, the water solution 
containing the compound which has betaine structure, especially the water solution containing the compound which 
has this betaine structure, and a polyoxyethylene alkylamine system compound are mentioned especially preferably. 
[0020] Although the compound which has the above-mentioned betaine structure is a compound which has both a 
cation part and an anion part and a carbobetaine system, a sulfo betaine system, and the sulphato betaine system are in 
a monad as main things, the compound expressed especially with the following general formula [-izing 5] (it is the 
same as the above [-izing 1] and [-izing 3]) is mentioned preferably. 
[0021] 
[Formula 5] 
R2 

I © e 
R,-N-CH 2 COO 

I 

R 3 



(sw, Ru R 2 WR 3 it ^^n^^i-2 0©^t7jc^s^^r o ) 

[0022] In addition, the inside of a formula, Rl, and R2 And R3 Although the hydrocarbon group of carbon numbers 1- 
20 is shown, it is desirable that it is especially the alkyl group of carbon numbers 8-20. 

[0023] moreover, everything but a compound that is expressed with the above-mentioned general formula [-izing 5] as 

a compound which has betaine structure - the following - compound (1) shown in [-izing 6] - (7) etc. - it is 

mentioned. 

[0024] 

[Formula 6] 
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R6-N(CH 3 )2CH 2 COO- A (I) 



R fi -N(CH 3 ) 2 C 2 H 4 COCT (2) 



R 8 -NH 2 C 2 H*COO- (3) 



R 8 -NH 2 C 2 H 4 COO- (4) 
R 6 -N(CH 3 ) 2 CH 2 S03- (5) 



R«-N(CH 3 ) 2 C 2 H 4 SOr (6) 



CH 



3 



R 5 -N-CH 2 COO (7) 
CH 3 

[0025] Moreover, the above-mentioned polyoxyethylene alkylamine system compound is an amine compound which 
has a polyoxyethylene alkyl chain and an alkyl chain, and the compound specifically expressed with the following 
general formula [-izing 7] (it is the same as the above [-izing 2] and [-izing 4]) is mentioned. 
[0026] 
[Formula 7] 

^ (CH 2 CH 2 0)„H 

R 4 -N 

^ (CH 2 CH 2 0)„H 

G&fc R 4 fct, imm^2 0®m\ymm*7f;U mSt/nlt m+n = 4- 
2 0T&6jE&£;jcr o ) 

[0027] In addition, the inside of a formula and R4 Although the hydrocarbon group of carbon numbers 1-20 is shown, 
especially the alkyl group of carbon numbers 8-20 is desirable. 

[0028] moreover - as the example of a compound expressed with the above-mentioned general formula [-izing 7] ~ 
the following ~ compound (8) shown in [-izing 8] etc. ~ it is mentioned. 
[0029] 
[Formula 8] 

^ (C 2 H 4 CH-^H 
Rt-N (8) 
^ (C 2 H 4 CB^rH 

(itFk mMnlt OCDiFJDl^rr (ffiU m+n = 4~2 OT' 

o RtI4, ^5^4-1 8 ©T;^HS^pf 0 ) 

[0030] moreover - as the above-mentioned polyoxyethylene alkylamine system compound - the following — 
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compound (9) shown in [-izing 9] - (1 2\xtc . — it can also use 
0031] 
Formula 9] 

N-(C 2 H 4 O^H (9) 

R 7 ^ 



-- it can also use. 



0$R RtI±» ffi£mO^&^mlU~2 0®m&T&o ) 



R 8 

Rt-N-CCzHUCH-s H • A (10) 
I 

(C 2 H 4 0^rH 



R« 

N-(C 2 H 4 O^H -A (11) 
CfrK R 7 , R 8 £tfm' liBtj^CDiiOT-fe^o ) 



O 



CH 2 

l © 

R 7 -N — (C 2 H 4 0-HrH 
\(C 2 H 4 0^tH 



(1 2) 



[0032] Moreover, as a compound which has the above-mentioned betaine structure, commercial items, such as a trade 
name "ANHI toll 20BS" and the Kao Corp. make, can also be used, and commercial items, such as a trade name 
"AMITO 320" and the Kao Corp. make, can also be used as the above-mentioned polyoxyethylene alkylamine system 
compound, respectively. 

[0033] As for the blending ratio of coal (weight ratio) of the compound and polyoxyethylene alkylamine system 
compound which have the above-mentioned betaine structure in the above-mentioned minus charge neutralizer (A), 
being referred to as 0.1:1-1:1 is desirable. As for the loadings of the compound and polyoxyethylene alkylamine 
system compound which have the above-mentioned betaine structure in a minus charge neutralizer (A), it is desirable 
to consider as 0.05 - 5 % of the weight. In addition, the above-mentioned water solution as the above-mentioned minus 
charge neutralizer (A) In order to contain alcohol, such as isopropyl alcohol and ethanol, and to make especially 
solubility good The amount of this alcohol used at this time of dissolving each above-mentioned compound in this 
alcohol beforehand, and mixing in water further It is desirable that it is 50 - 200 % of the weight (it is the 50 - 200 
weight section to the component 100 weight sections other than alcohol) to the above-mentioned whole minus charge 
neutralizer (A). 
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[0034] Moreover, the colloidal solutio^alled the so-called catalyst containing tin^^palladium as the above- 
mentioned tin-palladium system proce^^p agent (B) used in this invention is me^^ed. the colloid activator obtained 
when this colloidal solution mixes stanMis chloride and a palladium chloride - it is - a stannous chloride solution - 
compared with the case of being independent, it is quite stable, and a drug solution life is also boiled markedly and is 
long. As the above-mentioned colloidal solution, either a hydrochloric-acid system tin-palladium system activator or a 
salt system tin-palladium system activator can be used. Specifically, solutions, such as the "catalyst C" by the Hitachi 
Chemical Co., Ltd. make, trade name "HS-201B", product [ made from SHIPUREI ], and trade name "queue POJITTO 
catalyst 9F" "KYATAPOJITTO 44" Okuno Pharmaceuticals company and "a catalyst A-30", etc. can be used. 
[0035] moreover, the above-mentioned accelerator (C) used in this invention — a sulfuric acid, a hydrochloric acid, a 
sodium hydroxide, and HBF4 etc. - commercial items, such as accelerators, such as the Hitachi Chemical Co., Ltd. 
make and a trade name "ADP-501", a product made from SHIPUREI, and a trade name "an accelerator 19", etc. can be 
used. 

[0036] Moreover, the water solution with which the above-mentioned radio solution nickel liquid (D) used in this 
invention comes to contain nickel salt, a reducing agent, a complexing agent, and a buffer is mentioned. As the above- 
mentioned nickel salt, although a nickel sulfate or a nickel chloride is common, nickel acetate, nickel carbonate, nickel 
amiosulfonate, etc. are used. Moreover, as the above-mentioned reducing agent, dimethylamine borane, diethylamine 
borane, and sodium hypophosphite are used, as the above-mentioned complexing agent, a glycolic acid, a lactic acid, a 
malic acid, a citric acid, alkali-metal salts, such as these sodium salt, etc. are used for an organic carboxylic acid, 
hydroxy acid, and a concrete target, and an acetic acid, a propionic acid, dicarboxylic acid, a succinic acid, alkali-metal 
salts, such as these sodium salt, etc. are used as the above-mentioned buffer. Moreover, in addition to each above- 
mentioned component, optimum dose addition of the surfactant for stabilizers, such as a lead compound of a minute 
amount and a sulfur compound, and the improvement in wettability, the pH regulator, etc. can also be carried out 
further at the above-mentioned radio solution nickel liquid (D). 

[0037] Moreover, in order for water-solution ** which comes to contain each following component by the following 
consistency to make a nickel deposit reaction cause low temperature, especially near a room temperature as the above- 
mentioned radio solution nickel liquid (D), it is used especially preferably, nickel-sulfate (20 - 40 g/dm3); ~ 
dimethylamine borane or diethylamine borane ~ especially - desirable - a dimethylamine borane (2-4 g/dm3); 
malic-acid component (a malic acid and this alkali -metal salt) (5-15 g/dm3) and a succinic-acid component (a 
succinic acid and this alkali-metal salt) (10-20 g/dm3). 

[0038] Moreover, since the adhesion of this photoresist deteriorate, or a pit configuration change with the dissolutions 
and may degrade the signal engine performance when an alkaline processing agent be use for the above-mentioned 
photoresist, as for the above-mentioned minus charge neutralizer (A), the above-mentioned accelerator (C), and the 
above-mentioned radio solution nickel liquid (D), it be all desirable under a 25 - degree C temperature condition that 
they be neutrality, acidity, or the alkalescence of pH<=9. 

[0039] The manufacture approach of the stamper for the optical disks of this invention The optical sensitization layer 
formation process which forms an optical sensitization layer in this substrate after washing a substrate, The desiccation 
process which dries this optical sensitization layer, and the sensitization process which exposes this optical 
sensitization layer according to desired data, The development of this exposed optical sensitization layer is carried out, 
and it can carry out by performing the metal layer formation process which forms a nickel metal layer in this front face 
electric-conduction-ized the electric conduction chemically-modified [ which electric-conduction— ization-processes 
the front face of the substrate which supports this optical sensitization layer that remains by the predetermined pattern 
by the electroless deposition method ] degree by electrocasting. Such an approach is the same as the manufacture 
approach of the conventional stamper. 

[0040] ** and it sets to an electric conduction chemically-modified [ above-mentioned ] degree in the manufacture 
approach of the stamper for the optical disks of this invention. The above-mentioned front face is processed with (1) 
minus charge neutralizer (A) at least. Subsequently (2) After processing by the tin-palladium system processing agent 
(B), processing with (3) accelerators (C) further and removing a tin component, (4) What is processed with non- 
electrolyzed nickel liquid (D) performs electric conduction-ized processing. Each of the above-mentioned development 
of an electric conduction chemically-modified [ above-mentioned ] degree, processing by the above-mentioned minus 
charge neutralizer (A), processings by the above-mentioned tin-palladium system processing agent (B), processings 
with the above-mentioned accelerator (C), and processings with the above-mentioned radio solution nickel liquid (D) is 
performed with a spin coat method. 

[0041] Furthermore, if it explains in full detail, processing by the above-mentioned minus charge neutralizer (A) will 
be performed for the hydrophilic (wettability) improvement in the above-mentioned front face, and charge adjustment, 
and the above-mentioned processing will be performed by carrying out the spin coat of the above-mentioned minus 
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ices, as for especially processing 
the processing time, it is 



desirable to consider as for 0.5-20 minlfes. Moreover, before after termination of fne above-mentioned processing 
performs processing by the above-mentioned tin-palladium system processing agent (B), it is desirable to rinse and to 
remove the superfluous above-mentioned minus charge neutralizer (A). 

[0042] Processing by the above-mentioned tin-palladium system processing agent (B) is performed by carrying out the 
spin coat of the above-mentioned tin-palladium system processing agent (B) to the above-mentioned front face 
processed by the above-mentioned minus charge neutralizer (A). Under the present circumstances, as for the 
processing time, it is desirable to consider as for 0.5-20 minutes, and, as for processing temperature, it is desirable to 
consider as 20-40 degrees C. By performing this processing, it will be in the condition that the catalyst nucleus stuck to 
the above-mentioned front face. 

[0043] Moreover, processing with the above-mentioned accelerator (C) can be performed by carrying out carrying out 
a spin coat to the above-mentioned front face which processed the above-mentioned accelerator (C) by the above- 
mentioned tin-palladium system processing agent (B), and making it react to it for 0.5-15 minutes etc. 
[0044] Moreover, rinsing is desirable before after termination of processing with the above-mentioned accelerator (C) 
performs processing with the above-mentioned radio solution nickel liquid (D). 

[0045] Moreover, as for the processing with the above-mentioned radio solution nickel liquid (D), it is desirable to 
carry out so that the plating of the thickness of extent which does not have trouble in electrocasting of degree process 
may be formed. Although especially the thickness of the plating formed does not limit, its about 500-2000A is 
desirable, and its thing uniform as much as possible is desirable. Moreover, as for the processing time of processing 
with the above-mentioned radio solution nickel liquid (D), it is desirable that it is for 1 - 10 minutes, and the ordinary 
temperature (20-30 degrees C) of processing temperature, i.e., carry out, without heating, is desirable. Furthermore, as 
for the above-mentioned processing, it is desirable to process using above water- solution ** as non-electro lyzed nickel 
liquid (D), without heating. 

[0046] In addition, it is desirable that can use a well-known thing without a limit and any processing usually performs 
it using the same spin coater in this case especially as a spin coater which performs the above-mentioned development 
of an electric-conduction chemically-modified [ above-mentioned ] degree, processing by the above-mentioned minus 
charge neutralizer (A), processing by the above-mentioned tin-palladium system processing agent (B), the processing 
with the above-mentioned accelerator (C), and processing with the above-mentioned radio solution nickel liquid (D). 
Thus, by performing each of each above-mentioned processings with a spin coat method, each processing can be 
performed simple using the same equipment, and each processing can be performed good, without causing degradation 
of the processing agent further used in each processing. 

[0047] After processing with non-electrolyzed nickel liquid (D) and completing an electric conduction chemically- 
modified degree, it fully rinses, and by the bath of a nickel sulfamic acid system, perform nickel electrocasting, an 
about 250-300-micrometer nickel layer is made to form, it exfoliates from glass, and a stamper is completed through 
washing, rear-face polish, and blanking. 

[0048] Next, the manufacture approach of the stamper of the optical disk of this invention is explained concretely, 
referring to the desirable manufacturing installation used in this invention shown in drawing 1 . Here, drawing 1 is the 
schematic diagram in which omitting the details and showing the desirable manufacturing installation used in case the 
manufacture approach of the stamper of this invention is enforced. 

[0049] The manufacturing installation 10 preferably used for this invention shown in drawing 1 A laser beam is 
irradiated according to the data (information signal) recorded on an optical sensitization layer. The 1st unit 1 which 
forms the sensitization part according to an information signal, and the input port which throws in a glass substrate 
from the equipment outside, The 2nd unit 2 which has the desiccation device in which the substrate with which the 
optical sensitization layer was formed in the front face is dried, the 3rd unit 3 which carries out the coat of the positive 
type photoresist to a substrate so that it may become with uniform thickness, and forms an optical sensitization layer, 
and the exposed optical sensitization layer are developed. It has the 4th unit 4 and taking-out opening which electric- 
conduction-ization-process the front face of the substrate which supports the optical sensitization layer which remains 
by the predetermined pattern. It comes to provide the 6th unit 6 which carries out the coat of the protection lacquer to 
the front face of a stamper on which the pit was formed in the 5th unit 5 which forms a metal layer in the electric- 
conduction-ization-processed front face by electrocasting, and a front face. Furthermore, the conveyance device for 
conveying a substrate is attached in the above-mentioned manufacturing installation between each unit, the temperature 
and humidity in equipment are managed uniformly, and it is managed by the non-dust condition. 
[0050] And in order to enforce the stamper manufacture approach of this invention using the above-mentioned 
manufacturing installation, first, the glass substrate as a substrate is thrown into the 2nd unit 2 from the above- 
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mentioned input port, and this thrown-hydass substrate is conveyed to the 3rd uni^^oid in this 3rd unit 3, the front 
face of this glass substrate is rinsed, p^Kkg and coat processing of a photoresist J^Hbrformed, and an optical 
sensitization layer is formed (optical s^fftization layer formation process). Although spin coat processing, immersion 
processing, etc. are not limited, when thickness distribution of the photoresist film is taken into consideration, as for 
the above-mentioned priming and especially the above-mentioned coat processing, it is desirable that spin coat 
processing performs. Moreover, generally as a primer used in the case of the above-mentioned priming, a silane 
coupling agent, HMDS (hexamethyldisilazane), etc. are used. 

[0051] Next, stoving of the above-mentioned glass substrate with which the coat of the photoresist was carried out and 
the optical sensitization layer was formed is conveyed and carried out to the 2nd unit 2 (desiccation process). 
[0052] After desiccation process termination, the above-mentioned glass substrate is conveyed to the 1st unit 1, and is 
exposed according to the data (information signal) of a request of the above-mentioned optical sensitization layer using 
a laser beam, and a sensitization part is formed in the above-mentioned optical sensitization layer of the above- 
mentioned front face (sensitization process). 

[0053] Then, the above-mentioned glass substrate which the above-mentioned optical sensitization layer exposed is 
conveyed to the 4th unit 4, and negatives are developed by carrying out the spin coat of the developer. Thereby, the 
above-mentioned sensitization part is removed and the glass substrate (substrate which supports the above-mentioned 
optical sensitization layer which remains by the predetermined pattern) with which it comes to form the signal pattern 
to which the above-mentioned optical sensitization layer remained namely, followed the above-mentioned information 
signal by the predetermined pattern is obtained. Furthermore, an electric conduction chemically-modified degree is 
performed by performing electric conduction-ized processing mentioned above within this 4th unit 4. The developer 
and the development approach of arbitration can be used for the above-mentioned developer and the development 
approach according to the photoresist to be used. 

[0054] Next, the glass substrate which performed the above-mentioned electric conduction-ized processing is conveyed 
to the 5th unit 5, about 200-350 micrometers of nickel layers are formed in the above-mentioned front face by nickel 
electrocasting, and a metal layer formation process is performed. 

[0055] Moreover, the stamper by which the pit of a desired information signal was formed in the front face by [, such 
as returning to the 6th unit 6, carrying out the coat of the protection lacquer, taking it out again, grinding a rear face, 
and piercing the garbage of an inside-and-outside periphery, ] carrying out after exfoliating the nickel layer by taking 
out the above-mentioned glass substrate from the above-mentioned manufacturing installation after termination of the 
above-mentioned metal layer formation process and carrying out washing processing using the exclusive remover of 
marketing of this nickel layer etc. is obtained. 
[0056] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is not limited to 
these. 

[0057] The water solution which contains each component of the <example of manufacture> [preparation of non- 
electrolyzed nickel liquid (D)] following by the following consistency was adjusted, and this was made into non- 
electrolyzed nickel liquid (D). Moreover, ion exchange water was used at this time. pH of the obtained non- 
electrolyzed nickel liquid was 6.8 under the 25-degree C temperature condition. 
(Unit: g/dm3) 

- Nickel sulfate 30 and sodium succinate 20 and malic acid 10 and dimethylamine borane 4 [0058] [adjustment of a 
minus charge neutralizer (A-l)] - 11. of partially aromatic solvents of ion exchange water and ethanol - receiving — 
the above-mentioned compound - Ig of each, (7) and the above-mentioned compound (8 [the compound which R7 is 
the alkyl group of a carbon number 18 among a formula, and is m+n=20]) were added so that 3g might be contained, 
and the water solution of a minus charge neutralizer (A-l) was adjusted. Under the present circumstances, compound 
(7) Although it was made to dissolve in water, it is the above-mentioned compound (8). It mixed, after making it add 
and dissolve in the 50 % of the weight water solution of ethanol in consideration of that solubility. In addition, pH of 
the obtained minus charge neutralizer (A-l) was 7.5 under 25-degree C temperature conditions. 
[0059] [adjustment of a minus charge neutralizer (A-2)] — 11. of ion exchange water — receiving — a polyoxyethylene 
alkylamine system activator, a trade name "AMITO 320", and the Kao Corp. make - 4g and a betaine system 
surfactant trade name "ANHI toll 20BS", and the Kao Corp. make ~ lg (it is lg by solid content weight conversion) 
was dissolved, and the minus charge neutralizer (A-2) was adjusted. In addition, this minus charge neutralizer (A-2) 
was what contains an alcohol content about several% of the weight. Moreover, pH of this minus charge neutralizer (A- 
2) was 7.2 under 25-degree C temperature conditions. 

[0060] The disk-like glass substrate of the diameter of 160mm is thrown into the 2nd unit 2 of the manufacturing 
installation shown in <example 1> drawing 1 . After rinsing a substrate in the 3rd unit 3, carry out priming and "a 
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face with the spin coat which 
followed after desiccation 



(desiccation process) in the 2nd unit 2, wilowing the information signal in the 1st unit 1 and making it expose 
alternatively (sensitization process), it conveyed to the 4th unit 4. 

[0061] In the 4th unit 4, the above-mentioned glass substrate was installed on the stage of a spin coater by the handling 
system, and carried out the vacuum suction chuck on the stage. It continued, spin processing of the alkali system 
developer was carried out, dissolution removal of the sensitization part was carried out, when the predetermined 
information pit was formed, development was stopped, spin washing was further carried out enough with ultrapure 
water, and the glass substrate which supports the above-mentioned optical sensitization layer which remains by the 
predetermined pattern was obtained. 

[0062] Next, it processed by carrying out the spin coat of the above-mentioned minus charge neutralizer (A-l) to the 
front face of the glass substrate which supports the above-mentioned optical sensitization layer which remains by the 
above-mentioned predetermined pattern, and making it react to it for about 30 seconds, then, after spin rinsing and a 
tin-palladium system processing agent ~ the spin coat was carried out and it processed by making the water solution 
containing (B) (**** drug industry company make, trade name "Catalyst C")5 % of the weight and 15 % of the weight 
of concentrated hydrochloric acid react for about 5 minutes. After the above-mentioned processing termination, spin 
rinsing was carried out, after carrying out the spin coat of the 10 % of the weight water solution of hydrochloric acids 
to the above-mentioned front face and making it react to it for 90 seconds as an accelerator (C) for removal of a surface 
tin component, the spin coat was carried out, it processed by carrying out spin rinsing and having made non- 
electrolyzed nickel liquid (D) react for about 10 minutes at the room temperature of 23 degrees C, and electric- 
conduction-ized processing was performed. After performing an electric conduction chemically-modified degree, 
rinsing was performed and it was made to dry by each above-mentioned processing. 

[0063] Next, the above-mentioned glass substrate was conveyed to the 5th unit 5, by using this glass substrate as a 
cathode, electrocasting was performed, about 300-micrometer nickel layer was formed, and the metal layer formation 
process was performed. 

[0064] Next, after having taken out the above-mentioned glass substrate with which the nickel layer as a metal layer 
was formed from the manufacturing installation, exfoliating this nickel layer from this glass substrate and washing this 
nickel layer, the coat of the protection lacquer was carried out to the field in which this nickel layer is supplied to the 
6th unit 6, and the pit of this nickel layer is formed, rear- face polish and blanking processing were performed, and the 
stamper was obtained. The signal property with a good place of there being no exterior defect of the obtained stamper, 
and having evaluated the signal property was acquired. When 500 stampers were produced similarly and those block 
error rates were measured, it was 2/sec on the average. 

[0065] According to the manufacture approach in this example, unattended operation was possible from the optical 
sensitization layer formation process to the metal layer formation process. And when produced by continuation for 30 
days, it could produce an average of 22 days at a time, among those it was 95% and the rate of an excellent article was 
not that to which a defective also considers electric conduction-ized processings, such as a blemish of a glass substrate, 
as a cause. 

[0066] It replaced with the <example 2> minus charge neutralizer (A-l), and the stamper was manufactured like the 
example 1 except having used the minus charge neutralizer (A-2). The stamper obtained by this example as well as an 
example 1 was good. 

[0067] In the example 1 of the <example 1 of comparison> book comparison, in order for immersion processing to 
perform only processing with the non-electrolyzed nickel liquid (D) of an example 1, the nickel cistern of 31. of volume 
was installed, and the stamper was manufactured as follows. 

[0068] Namely, the disk-like glass substrate of the diameter of 160mm is thrown into the 2nd unit 2 of the 
manufacturing installation shown in drawing 1 . After rinsing a substrate in the 3rd unit 3, carry out priming and "a 
photoresist SI 805" (a trade name, product made from SHIPUREI) is applied to a front face with the spin coat which 
used the spin coater (optical sensitization layer formation process). Next, after having followed after desiccation 
(desiccation process) in the 2nd unit 2, following the information signal in the 1st unit 1 and making it expose 
alternatively (sensitization process), it conveyed to the 4th unit 4. 

[0069] In the 4th unit 4, the above-mentioned glass substrate was installed on the stage of a spin coater by the handling 
system, and carried out the vacuum suction chuck on the stage. It continued, spin processing of the alkali system 
developer was carried out, dissolution removal of the sensitization part was carried out, when the predetermined 
information pit was formed, development was stopped, spin washing was further carried out enough with ultrapure 
water, and the glass substrate which supports the above-mentioned optical sensitization layer which remains by the 
predetermined pattern was obtained. 
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[0070] Next, it processed by carrying o^he spin coat of the above-mentioned mijM^charge neutralizer (A-l) to the 
front face of the glass substrate which^^orts the above-mentioned optical sensi^^on layer which remains by the 
above-mentioned predetermined pattei^uid making it react to it for about 30 seconds, then, after spin rinsing and a 
tin-palladium system processing agent - the spin coat was carried out and it processed by making the water solution 
containing (B) (**** drug industry company make, trade name "Catalyst C")5 % of the weight and 15 % of the weight 
of concentrated hydrochloric acid react for about 5 minutes. Spin rinsing was carried out, after the above-mentioned 
processing termination, after carrying out the spin coat of the 10 % of the weight water solution of hydrochloric acids 
to the above-mentioned front face as an accelerator (C) for removal of a surface tin component and making it react for 
30 seconds, spin rinsing was carried out, after making it dry, the above-mentioned nickel cistern was made immersed 
for 10 minutes, and the nickel layer was formed. By each above processing, after performing an electric conduction 
chemically-modified degree, it installed in the spin coater again and rinsing and desiccation were performed. 
[0071] Next, the above-mentioned glass substrate was conveyed to the 5th unit 5, by using this glass substrate as a 
cathode, electrocasting was performed, about 300-micrometer nickel layer was formed, and the metal layer formation 
process was performed. 

[0072] Next, after having taken out the above-mentioned glass substrate with which the nickel layer as a metal layer 
was formed from the manufacturing installation, exfoliating this nickel layer from this glass substrate and washing this 
nickel layer, the coat of the protection lacquer was carried out to the field in which this nickel layer is supplied to the 
6th unit 6, and the pit of this nickel layer is formed, rear-face polish and blanking processing were performed, and the 
stamper was obtained. Thus, after the production start, although about ten sheets of the beginning showed the good 
property, the produced stamper needed the treatment of having lengthened immersion time amount, having warmed a 
cistern, or exchanging nickel liquid, in order for the bath presentation to change and to maintain a good property with 
stamper production. Moreover, the rate of an excellent article fell to about 60%. 

[0073] Although the stamper was manufactured like the example 1, without using the <example 2 of comparison> 
above-mentioned minus charge neutralizer (A), a good non-electrolyzed nickel coat could not be produced and 
manufacture of a stamper was not completed. 
[0074] 

[Effect of the Invention] According to the manufacture approach of the stamper of this invention, a good stamper can 
be manufactured by high yield under the automated process. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical sensitization layer formation process which forms an optical sensitization layer in this substrate 
after washing a substrate The desiccation process which dries this optical sensitization layer The sensitization process 
which exposes this optical sensitization layer according to desired data An electric conduction chemically-modified 
[ which electric-conduction-ization-processes the front face of the substrate which supports this optical sensitization 
layer that carries out the development of this exposed optical sensitization layer, and remains by the predetermined 
pattern by the electroless deposition method ] degree The metal layer formation process which forms a nickel metal 
layer in this electric-conduction-ized front face by electrocasting Are the manufacture approach of the stamper 
equipped with the above for optical disks, and it sets to an electric conduction chemically-modified [ above- 
mentioned ] degree. The above-mentioned front face is processed with (1) minus charge neutralizer (A) at least. 
Subsequently (2) After processing by the tin-palladium system processing agent (B), processing with (3) accelerators 
(C) further and removing a tin component, (4) What is processed with non-electrolyzed nickel liquid (D) performs 
electric conduction-ized processing. The above-mentioned development of an electric conduction chemically-modified 
[ above-mentioned ] degree, processing by the above-mentioned minus charge neutralizer (A), It is characterized by 
what each of processings by the above-mentioned tin-palladium system processing agent (B), processings with the 
above-mentioned accelerator (C), and processings with the above-mentioned radio solution nickel liquid (D) is 
performed for with a spin coat method. 

[Claim 2] The above-mentioned minus charge neutralizer (A), the above-mentioned accelerator (C), and the above- 
mentioned radio solution nickel liquid (D) are the manufacture approach of the stamper for optical disks according to 
claim 1 all characterized by being acidity, neutrality, or the alkalescence of pH<=9 under a 25-degree C temperature 
condition. 

[Claim 3] The above-mentioned minus charge neutralizer (A) is the manufacture approach of the stamper for optical 
disks according to claim 1 characterized by containing the compound which has betaine structure, and a 
polyoxyethylene alkylamine system compound. 

[Claim 4] The manufacture approach of the stamper for optical disks according to claim 3 characterized by for the 
compound which has the above-mentioned betaine structure being a compound expressed with the following general 
formula [-izing 1], and the above-mentioned polyoxyethylene alkylamine system compound being a compound 
expressed with the following general formula [-izing 2]. 
[Formula 1] 



R 2 



R,-N-CH 2 COO 



R 3 



[Formula 2] 
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^ (CH 2 CH 2 0) m H . ^ 
R 4 -N A A 

^ (CH 2 CH 2 0)„H ™ 

Rd {£ mm. 1-20 OgWbftfaEfc^U m&tfnli, m+n = 4~ 

[Claim 5] The above-mentioned radio solution nickel liquid (D) is the manufacture approach of the stamper for optical 
disks according to claim 1 characterized by coming to contain a nickel sulfate, dimethylamine borane, a malic-acid 
component, and a succinic-acid component at least, and performing processing with the above-mentioned radio 
solution nickel liquid (D), without heating. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the schematic diagram in which omitting the details and showing the desirable 
manufacturing installation used in case the manufacture approach of the stamper of this invention is enforced. 
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0. 0 5~5ms%£-rs<Q;w*Li/\, ±e 
Y^txustaM (a) t UT^±fH7i<^«^ -fv 

7p £/U7/io-;i^x*y— /i/&HcD7;i/3-/U£r& 



(1 2) 



offlfitt, ±m-va-xmm*%\m (a) ^mc^ux 

5 0 — 2 0 0i£% (7)\>a—)\/£M<DflLft\ 00f§ 
g|Uc*fLT5 0~2 0 0fifia5) T'ifcS LA\, 

40 [0034] sfc ^sfflBtefeir^fflif^nsiEa- 
£#t?mpi*-v ^uxht 30 Kjg^^tf 

sa. mwm\ciz. BxLitimm. rHs-20 

SO 1 BJ , J/^WttR iffiffl* r* a -#5>* h*+* 




y x h 9 f j , * ; y h 4 4 j % j»ps!i&i±S! 
[oo3 5] sfc, *awte*t^ffli-»6n*±jsffiJt 

(C) fflfc 7j<Kft^hyi'^ HBF4 

, Bftft:«a». Kp d p€ r a d p - 5 o i j ^ois 
itffJs s^u^fcHH. rj^-bUU— 1 9J 

[0 0 3 6] £7c. #JgWfc:*5</-'Tffil,>5ft.3±fBit1I 
M-v^Jm (D) ^y-ir/MS, a^ak SgftSJE: 

iBiSTfiSJirLTU:, Wf;l/75^7X i?x.f-iV7 
{kgiJtbTti, fcttWj/l'jR:/** tti'Ufr&l'WL m 

ft, ±K««*Ji: LTtt, P&, yntr^-vg?, ->*A;W 
cft?,©^ by ^AfifcD/M 
y&«*ejbW^6ft*. £7c, ±EM^7^1/i 
(D) fcti, .±e©£/a#teiD*.T, MIC SSfiOgHb 
W»Mt««I*OSJt«k &ft14(R)±<Dfc:4&c9l¥ffi 

[0 0 3 7] £fc, J:BMii»^A« (D) t LT 

(2 0~4 0g/dm 1 ) ; v^^UT^VJt^VXlA 

sKvV (2-4 g/dm' ) ; y V=Wj«» tV >dl 
Rtf<L€>:r;l>#y£/aJS) (5-1 5 g/dm 3 ) RTf 

=u\-?mr$.ft tes\?mRzfc(07j\<iiv&mi&) (i 

0 — 20 g/dm 3 ) „ 

[0 0 3 8] 1:7c, ±S7*hUi?XHi, 7;U*'J1t 
-rsfrftS^ttt: y hJEtttfiftjglcJ: y^ffcLTff^tt 

m (a) . ±ib(Sjssij (o Rzi±tmmp^y^jm 

(D) ti, i/>-fftt>2 5°C<Dr&&3ki ! lTlzls^Ttp&. 
«ttX»i p H ^ 9 ©87** y ttTSSffljWfr* Ll\ 
[0 0 3 9] #«W©#?VX*fl*DX*:"<-©8M 



i 




(7) Wf9- 1 0 9 27 6 

JgJfrT 5 &JSii JgiSXg t «rff 3 C t JC <fc y UlT'f 

[0 0 4 0] ILTv ^W^r-fXi'fflOX^y/^ 
±fB3?ffi£ (1) v^±xSM*fnSiJ (A) 

•earau ^>t% (2) «-/<95>$A3fcftyi»j 
(b) tjhiu m»c o) <&mm <o fiaiiLrs 
ia»*»*ufc« % (4) mmm-y^rjm (d) 

fc*»*±iSH««ia» ±ev-f^-x«w«faai (a) 
icaziiim. ±E«-/<9^i»3fi*aa« (b> jc** 
M> ±fBffi&ffl (C) tj:s«yiai;±c»w»=y 

(D) ic^SfiQ-Sti, t^ftt,7.t;>n-h)£-tc 

.ty???,, 

[0041] jgicfi&E-rsi^ ±m^^i-7,m^mm 

(A) te**«UStt, ±fB^fficoM7l<tt OBfttt) f&l± 

fe* tfm^fissso ^i&icfi tifts t ©T*s y , ±tBJ!ia 

ilB^^^xmW^ftSiJ (A) *±IB«ffi»cXtf^ 

0-5 Ot, 5-4 5 , Ci:-r5CiAW*L< > 

®B#ffil±, 0. 5~2 0^i:tSW!ifo:U\ * 

(B) fCtSJtta^fT&^tatc, 7KiJfe«rff*V\ ilPJcD 

±tz-?'<i-xmM*mm (a) ^^stscwsL 

[0 0 4 2] ±IB^-7^^A^teSI^J (B) tCfcS 
fflati, ±fBffl— /^^•J^toaSii (B) ±|Bv 
-<-fxa^^fPW (A) tc^a$ftfc±fB^®»cXtfV 

o. 5-2 o»r^i:-raco*wsL<, 5asiafi{±, 2 

[0 0 4 3] $7=, ±IB{giiSlJ (C) »C«fc3$aJll±, ± 
fEffiitSiJ (C) ^r, L.%mm$\ (B) 

ic^y&aLT^fsaantexfcfva-hLT, 0. 5- 
[0044] titc ±iB(5jiffl (O tcfesiaatojiT 

^t±, ±fBSR©»--y-7-;l'^ (D) le«t5i!i®«:?f*-5 
[0 0 4 5] S7c ±fB^H»--y^;l/jK (D) {tia 

*^fiK^ftS«fc5lcff^-50A^*bt^ Jgfi2$ftSi6 
-3 ^Odiftilf lcm%. t^l/^ 5 0 0—2000 ASjS 

fBftftfW»-yy;l/tt (D) tc<fc5JaiI<D$aiii$|igte. 1 
-1 0^MT*«5£DA^tL<, Sfc, flyiSJSli, Ht. 
a (2 0-3 01C) % EP-S, ftUB^-fteff^OaWfSL 

t/\ Htc, ±ia^®(±, mmw-v'rfr®. (d> ttt 

50 ±fB«7j<?gfS®^ffli/\ jta&tffHc&a-f 5©tf#*L 



-7- 



I 



(8) 

13 

[0 0 4 6] ft, ±E»«ffcl8fc*Jtt«±iESi*« 

m. i&vfi-xvmwnm (a) t^sjaa, ±ibh 

-/<7i>->A3R8yUW (B) teiSJSffl, UBfflitJW 
(C) lc«J:55!l : S&t/±fE»®fi¥- , >'y^)« (D) lc<J: 

[0 0 4 7] «fW-'^;l/K (D) T«l, SSSffc 

5 vKiswis^ -'y^r)vmm^n^\ 250—300 

S. 

[0 0 4 8] 0 1 iC7T.-r^^MlC^Xm^^t\ 20 

[00 49] 0nc5vr#fSB;!K$ff£L<ffli,">£n3§a 
iasBioti, fts^/i iciatiatis-r-* (it^m 

«snfca«*<a»«**«a»««ii: srw-r ass 2 a- 

tt»tei0fflB«*JgJ«"r*fli5 3.r:y b 5Slf«SB»C 

e>y b&Bi&Z'Mtx* >'<-<vmmcum*7 v 
[0050] ?lt, ±%zwmm*m^T*ftwv>x 



W9- 1 0 9 2 7 6 

14 

a- bimZft V\ (ft&ftBJgfiE 

•/yVA-yyjvm HMDS C^*^ f-;Ui/*->^ 
[005 1] &»C, ^tM/yXhtfn-hJntTtS 

[0 0 5 2] tt»XS»7», ±e*f9*»«*x 81 

b\ icif&mu u-*f-xm*m^T±fcx.!&yt 

8) o 

[0 0 5 3] Wr">T» ±IB7 l £®7t®*^7fe?nfc:±f27? 

n-h-racttctsijugrra,, ctuc.tt), ±s^7t 
•ra> bp-£, ±ct«««^te«-3fc«^<*->3B«»* 
7tnti«iei«rsfii) #»&n*. jeic* I5f4a 

^37* h v*jx bmicfcCT&mommmRummvi 
[0054] #ic. jzszcDmmitWtmttmLtcX^xm 

fo*m53.-y b 5»Cfi8j£U ±lB^ffi»c^^'7-;l'«Si 
£J;t>- > vy;l'Ji£:2 0 0 — 3 5 0 (imgSMU £ 
SBJgfiKXS«:fT%-5o 

[0 0 5 5] Sfc, ±E4I1»«I80*7*, ±JE 

n-hU Bt«K?>7£U KBttRB-L rt^JB03p« 
[0 0 5 6] 

[0 0 5 7] <iaitfiFii> 

0R«»^y^^s (d) <Dmm: TE<oft«»*Tc 

;WS (D) tL-TS. *fc, c<5B> -4*^$z&7}<.ttmm 
Lfc »6tifc««W-y^;H*<opH«s 2 sx:®® 

(«fi: g/dm 5 ) 
30 



-8- 
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• y vrrg? 

[00 5 8] C^^X«Wtf«Iffl (A-l) OBSO 

LT, ±Eft-att<7)Rtf±!B{t**<8> R7 
J^St&l 8<07;l/*^ST'fe!3, m+n = 2 0T*&5{t 

1 gs 3 g-g-W^tlSJc-pJcgsftlL-T, 
v-f-fX«W«t>lnffJ (A-l) ■07jcJ8K«r»BIUfc < , C 

tt, ^<QSB?14£#/-§LTX£/-,rt/5 OfiS%7j<jSfB( 

■f7.mffi<Pmffl (A-l) ©pHli, 2 5*C£DiaS^ff 
TT-7. 5 T'ifc -3 fc 0 

[00 59] Cv-f-fx«W4»Sia (A-2) OWB 

76i cao H4 g, Rxfif"f >&nw&&&ma& 
rrvth-7i/20Bsj , 7E3E <m mi g (hjb# 
mtwfi g) *®mz-£t, xmM^mm 

(A- 2) JfcWHELfc. R^^XWW'PfMH 
(A- 2) tt, T';l/3-;U»*»MI96S*&tft<!)'t» 
Kv-f^XWUfftai (A -2) OpH 
ti, 2 5 ICOi&S&^TT? 7 . 2T'$o fc. 

[0060] <5feww i > m i »cijs-r«i6««©Mi 2 a 

x-yh2fci 6 OranSCf^'X^tttfvXgtgfcjaA 

U »3aay h3TS«*zfc»sUfc«* 75 

1U SffifC hUi^X h S 1 8 0 5 J (MSA, 

2 T»*a* (£«xa) & IU-'?H -pfl!««9»c 
x<y h4lc&KiiLfco 

[oo6i] h 4 m ±e#5xg*g«\ 

FU >^->XxA»c«fc t) X tf vn-# — <DXt— 'J 

[0 0 6 2] ±E0Bffi07O->T8fft*± 
xmffifftSiJ (A-l) SrXfcfva-hLT, IQ3 09 

a-^s^z^ias!* (b) dUFcaixsttH. n 
a« * u * f c j ) 5 ms%sr>-j®iss? 1 5 as 

*Qffl*fT*ofc. ±E»ffl»T«, Xtr^zkifeU Sffi 

<Dt%f$.ft<Df&£<otztbs mm (o tLTiMSEi oa 




(9) W9-1 0 9 2 7 6 

16 

2 0 
1 O 
4 

ffi%zkjgJKJ&, ±IE^ffi»CXt!V3- hLT, 9 0M 
trim (D) S^yn-hU tti OftHKJSSttT 

70 [006 3] *IC % ±fS# ^Xg&^Sg 5 ax -y F 5 tC 
1,^)30 0 jimCiy^BSMU ^JSSJBfiRXS 
[006 4] &»C, t LTO- "J 4vl/JBtf ffi?Jft£ 

<y>vl/JI<Dfcf<y h^JBfiK«nTV>SSf::«li9-y*— * 

ft. |S]«lcLTX^V/<-^5 0 0t!tf^SU ^n£© 
e c X'&-otCo 

[0065] *&mm\c&vz<m&-fimz&wf, w& 

$>-ofz 0 ?LT, 3 0SHa^t?^S*feC*r3fctC 

[0066] <^SS0>j2>V-<^xm^' : ffP^J (A- 
1) tcK^T^ ^^i-^mM^m (A- 2) ^rffl^fc 

[0067] <tb^p!l 1 >2fs:J:befi?'J 1 IC*lr^Ttt. *6fi 

micommm-y^nim (d) 4cj;*j!«i<o#*, @« 

Jtaatcfc 9 ?f 3 fctox ?Sfi 3 y >y -y 

40 [0 0 6 8] 01»C^-rS!iiilBO^23.^i.y h 

2^1 6 0mmgt0^X^«**-5XS«*}S:AU ^3 

eic r^* h h s 1 8 o 5 j cma&, W 

CO 0 6 9 ] 3? 4 ax-y h 4 T'«, ±fS^7XS««r. 

jo 7nv Fy y^>^f Afci t) x tfyn-j-o^f-i; 



# 



(10) 



17 

i^t, r/i/*y3&«»»*xfcr:/«jsu 

/ *9 - l/T-mr? S ±1 BtiSXJI £S8f 5 XS« 

coo7o] ±eoBB£o/<*->-e3a#-r*± 

XHM^ftftJ (A- 1) ^XkfV'n-HLT. »30# 

a-^s^-wRtesa (B) (xswkimwkl, m 

p d p€ r^t^ijXhCj) 5MS%Rtf®tMgn 5fifi 

tta*ff*-3ft. ±e*uB»T«, xtr^jfeu 

©«J«#<DRft*©;fcaiK fiJMI (C) fcLTlggU 01 

xtr^ftu tt»s*ft« N ±12©- 

[0 0 7 1] *lc, ±C*9X»«*JB5a=y h 5tc 
[007 2] t LT<0- y *-;WHjb<JB/£S 



10 



20 



KHJB¥ 9-10 92 7 6 



a-H, OfiBW. JTIK*«a*fflf\ 

ff&RT«ofc. Sfc, fiS*tt 6 0 %gJStc{gTF : L : '' 

[0 0 7 3] <Jtttfif92 >JfcCv-r^-xWI«t»«JB 
(A) fcffli^ffc:. HfffiffiJl t^tLTXi'y^-C 

[0 0 7 4] 

[01] 0 Hi, *f^©X*:"*-©«ifc&a**Ml 
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